Abstract A venue-based HIV prevention study which included Voluntary Counseling and Testing (VCT) was conducted in three diverse areas of Kenya-Malindi, Nanyuki and Rachounyo. Aims of the study were to: (1) assess the acceptability of VCT for the general population, men who have sex with men (MSM), and injecting drug users (IDUs) within the context of a venue-based approach; (2) determine if there were differences between those agreeing and not agreeing to testing; and (3) study factors associated with being HIV positive. Approximately 98% of IDUs and 97% of MSM agreed to VCT, providing evidence that populations with little access to services and whose behaviors are stigmatized and often considered illegal in their countries can be reached with needed HIV prevention services. Acceptability of VCT in the general population ranged from 60% in Malindi to 48% in Nanyuki. There were a few significant differences between those accepting and declining testing. Notably in Rachuonyo and Malindi those reporting multiple partners were more likely to accept testing. There was also evidence that riskier sexual behavior was associated with being HIV positive for both men in Rachounyo and women in Malindi. Overall HIV prevalence was higher among the individuals in this study compared to individuals sampled in the 2008-2009 Kenya Demographic and Health Survey, indicating the method is an appropriate means to reach the highest risk individuals including stigmatized populations.
UNAIDS modes of transmission model) have been developed to estimate incidence. According to a modes of transmission study in Kenya, [3] heterosexual unions (44.1%) are the largest source for new infections, followed by causal heterosexual sex (20.3%), female sex workers (FSWs) and clients (14.1%), men who have sex with men (MSM) and prison populations (15.2%), injecting drug users-IDUs (3.8%) and health facility related infections (2.5%). There is also much regional variation regarding modes of transmission. For example in Nairobi and the Coast Province, MSM and IDUs account for more of the incidence than at the national level.
Given the multi-faced nature of the HIV epidemic in Kenya, three study sites were selected for a Priority for Local AIDS Control Efforts (PLACE) study. The PLACE method uses available surveillance data and discussions with stakeholders at the national level to identify subnational areas likely to have the highest HIV incidence. Within each of these priority prevention areas (PPAs), community informants identify venues where people meet new sexual partners and information is collected about the characteristics of the venues and the individuals attending the venues. The method is based on the proximate determinants framework which identifies the rate of new sexual partnerships as one of the drivers of the HIV epidemic. The persistent pattern of HIV surveillance data suggests that local HIV epidemics result in geographic clusters of new infections, rather than a random pattern of transmission [4] . In Africa the PLACE method has been shown to be more effective in capturing individuals with more risky sexual behaviors than individuals interviewed in household surveys in Zambia [5] and South Africa [4] .
Kenyan stakeholders selected three PPAs based on data presented on HIV prevalence, presence of MARPS and the need for more prevention activities. The three PPAs also represent geographic diversity within Kenya-Malindi Town (population 144,426 according to the 1999 Kenya Census), Nanyuki Town (population 31,577 according to the 1999 Kenya Census), and Rachuonyo District (population 307,126 according to the 1999 Kenya Census). Malindi, a Coastal city, was chosen because it includes concentrations of MSM, IDUs, female sex workers (FSWs) and tourists. Nanyuki was chosen because it is a relatively large diverse town which has a substantial transient population. Nanyuki is home to local and foreign armed services, horticultural workers and FSWs. Truck and relief convoys also pass through the town. Rachuonyo is a district in Nyanza Province with high HIV prevalence, particularly among fishing communities. In addition to representing geographic and culturally distinct areas of Kenya, stakeholders felt these areas did not have large-scale prevention programs.
The PLACE study in Malindi included an oversampling of MSM and IDUs. In Kenya (as elsewhere in Africa) programs targeting and collecting data on MSMs and IDUs have been limited [6] . Community-based approaches are needed to reach groups who are highly stigmatized and not protected by the state [7, 8] . Because of stigma and illegality, there is often under-reporting of these behaviors in population-based studies [9] . In addition it is estimated that less than 1% of MSM in Africa have access to basic prevention services [10] .
The data, however, that is available on HIV prevalence among MSM in Kenya and in Africa indicates the need to target this group with prevention and treatment services. Sanders et al. [11] reported a HIV prevalence of 43.0% among MSM who had sex with men exclusively and a prevalence of 12.3% among MSM who had sex with both men and women in a vaccine preparedness cohort study in Mombasa, Kenya. Wade et al. [12] found a prevalence of 21.5% for MSM in urban areas of Senegal, while Baral et al. [13] found an overall prevalence of 17.4% for MSM in Malawi, Namibia and Botswana. In a study using respondent-driven sampling, an HIV prevalence of 17.4% was found for MSM in Lagos, Nigeria, [14] while a study also utilizing respondent-driven sampling found a prevalence of 12.3% for MSM in Zanzibar [15] .
Similarly the limited data on IDUs indicates the need to focus on this group as well. In Africa HIV prevalence among IDUs has been found to exceed that of the general population with prevalence ranging from 9 to 50% [16, 17] . A study of IDUs in Nairobi, Kenya found prevalence to be 23% [18] . Another study in Kenya comparing IDUs and non-injecting drug users (NIDUs) found a prevalence of 31.2% for the former and a prevalence of 6.3% for the later [19] .
Though over 60 PLACE studies have been conducted around the world, this is one of the first to include an HIV testing component in addition to the questionnaires. A PLACE study in the Congo compared HIV prevalence among men and women at social venues, at sexually transmitted infection (STI) clinics and antenatal (ANC) clinics. HIV prevalence was highest among clients at the STI clinics, followed by the social venues and then the ANC clinics. [18] . A PLACE study in Jamaica found that MSM who were of low social economic status, ever homeless and victims of physical violence were significantly more likely to be HIV positive [19] . The aims of this research are to understand the utility of the PLACE method in reaching MSM and IDUs in addition to the general high risk population in Kenya and to understand if voluntary counseling and testing (VCT) for HIV can be provided successfully within the context of a venue-based study. Other aims are to understand if there are differences between individuals who agree to be tested and individuals who decline testing as well as to understand factors associated with being HIV positive.
Methods
The PLACE method has five steps. The first step is the selection of PPAs. The three PPAs (Malindi, Nanyuki and Rachounyo) were selected by stakeholders at a national meeting in Nairobi, Kenya in February 2009. As mentioned earlier, the sites were chosen because they represent varying geographic areas and modes of transmission and were areas felt to be in need of more HIV prevention services.
Steps 2 through 4 were carried out in April to May 2010.
Step 2 involves identifying venues and events that people are believed to frequent to meet new sexual partners. This is done by having interviewers approach potential community informants and requesting them to list the places where people are believed to meet new partners in their local area. In Malindi there were also extra questions on where MSM and IDUs, in particular, meet new partners. Community informants are people believed to be knowledgeable about their community. In Malindi the most common types of informants were health care workers, beer/liquor store owners, mobile hawkers/street vendors, taxi drivers and program coordinators, peer educators and business people. In Nanyuki the most common community informants were mobile hawkers/street vendors, individuals socializing at venues, hairdressers, barbers, hotel workers/managers and taxi drivers. In Rachounyo the most common types of informants were youth, hairdressers/ barbers, beer liquor store owners, taxi drivers, fishermen, shopkeepers and fish mongers.
In
Step 3 each venue/event was visited and verified. In Malindi 202 community informants listed 157 unique venues. In Nanyuki 205 community informants listed 108 unique venues, and in Rachuonyo 203 community informants listed 108 unique venues. At each of the venues a representative was interviewed to obtain information about the venue and about people who socialize at that venue. For example they were asked about the busiest times for that venue, numbers of people socializing at a busy time, characteristics of the socializers (where did they come from, did they included IDUs and MSM) and activities that occur at the venue (eating, drinking, dancing etc.). The venue representative was typically an owner or manager or someone who worked at the venue (or near the venue in the case of open spaces) and was knowledgeable about the people who typically socialize at that venue. They were also asked about existing HIV prevention activities and the willingness to have such activities. Overall, HIV prevention activities were most common in Rachuonyo, with the exception of condom promotion and mobile VCT, which were both most common in Malindi (Fig. 1) . About 55% of venue representatives in Malindi indicated that their sites offered condom promotion and 38% had mobile/moonlight VCT. In Rachuonyo the most common prevention activities were educational talks (50%) and peer health education (38%). In Nanyuki the most common prevention activities were condom promotion (24%) and educational talks on HIV/AIDS (20%). Venue representatives indicated a willingness to have HIV prevention activities and some willingness to sell condoms at their sites (Fig. 2) . Willingness to have HIV prevention activities was over 80% at all sites in Rachounyo. In both Nanyuki and Malindi, willingness to have HIV prevention activities was over 80% at the nightlife/drinking sites and the events/private or hidden sites. However, such openness towards HIV prevention activities was lower in the open-transport related sites. [20] . The nightlife/drinking sites include places where people go to eat, drink, dance etc. Often alcohol is consumed at such sites. The open/ transport sites are typical community locations such as schools, shops, churches, bus stations etc. The events/private or hidden sites occur in (or are) private locations not open to the general public or are events which require the purchase of a ticket. Common events were funerals, weddings, sporting events and concerts while common private or hidden sites were unused houses, abandoned fields and private dwellings. Figure 3 shows the categorization of venues for each of the three study sites. In each study sites the majority of venues fell into the nightlife/drinking category.
In step 4 the characteristics of people socializing or working at the sites are obtained. Topics in the questionnaire included socioeconomic background, exposure to HIV prevention and testing services and sexual and drug using behavior. Not all venues/events were selected for step 4. Venues/events were randomly selected using a systematic fixed interval sampling strategy with the probability of selection proportional to the size of the venue. Size of the venue was considered the number of people socializing at a busy time as indicated by the venue representative. Venues and events were listed by both geographic code and size. Large venues could be selected more than once if their cluster code number was larger than the selection interval. The systematic fixed interval strategy for sampling produced a self-weighted sample which gives all individuals socializing and working at eligible venues an equal probability of selection for an individual interview. In Malindi the 15 sites identified as being venues where MSM socialize were removed from the list of general venues for Malindi. Interviews were conducted in all venues identified as places where MSM socialize. Probability proportional-to-size was then used to select 27 general venues/events in Malindi (14 nightlife/drinking sites, 9 open/transport sites, and 4 events/private or hidden sites). In Rachuonyo 21 venues/events were selected (13 nightlife/drinking, 6 open/transport, and 2 events/private or hidden sites), and in Nanyuki 30 venues/events (24 nightlife/drinking, 6 open/transport, and no events/private or hidden sites). It should be noted that interviewers in Malindi were experienced in working with the MSM and IDU communities.
Interviewers were to select 20 individuals (10-13 men and 7-10 women) to interview at each of the selected venues and 4 workers (2 male and 2 female). The numbers of men and women to interview were based on the gender composition of socializers at each venue which was obtained from the venue representative survey. For those sites with more than 20 individuals, interviewers randomly selected individuals. For those sites with fewer than 20 individuals and fewer than 4 workers, all were interviewed. At some of the very small venues, interviewers waited for more socializers to arrive. All individuals aged 18 and older were eligible for interview. Those 16 or 17 could be interviewed if they were at the venue as a socializer (acting as an adult) and not on a family errand.
At sites with more than 20 individuals socializing or more than 4 workers, individuals were randomly selected for interview. Interviewers would start in one corner of the room, count the number of individuals and interview the ith individual. For example if there were 80 socializers, then every 4th individual would be interviewed. An explanation of the study was read aloud as well as an oral consent form. Patrons and workers had an opportunity to be tested for HIV. They were informed of this at the beginning of the questionnaire and again at the end of the questionnaire. Some individuals chose to answer the questionnaire but not to be tested for HIV. Those who agreed to testing were taken to a quiet room in the venue or a nearby venue. In some cases a tent was pitched outside the venue for privacy. VCT was done by experienced and trained counselors. Individuals could receive their results immediately or could call for their results at a later time. All HIV positive individuals were referred to the nearest VCT center for follow-up counseling and guidance on treatment options. This study underwent ethics review at the University of North Carolina at Chapel Hill and also at the Kenyatta National Hospital Ethics Review board.
Step 5 of the PLACE Method is to use findings to inform decisionmaking. This step is being led by the National AIDS Control Council (NACC) of Kenya.
Tested versus non-tested and HIV-positive versus HIVnegative individuals were compared, and analyses were stratified by study site. In Malindi, the male study population Table 1 Comparison of respondents who were tested for HIV and those who were not tested, by site and risk population was divided into three subgroups: the general population, MSM, and IDUs. Two methods were used to define MSM and IDUs-according to the venues identified by the community informants and by self-reports. Rank sum and Chisquare tests were used to test for statistical significance. Several covariates were studied, including the socioeconomic variables age, gender, working status, worker/patron education, residence, marital status and poverty. In keeping with international definitions a person was considered to be living in poverty if they lived on less than $1.25 per day. Several proximate determinants were also studied: partners in the past 4 weeks and 12 months; new partners in the past 4 weeks and 12 months; and transactional sex (given or received money for sex in the past year).
Results
About 92% of individuals at venues identified by community informants self-identified as MSM, and 98% of individuals at venues identified by community informants self-identified as IDUs. In addition 9 and 4% of men socializing at ''general'' venues in Malindi also self-identified as MSM and IDUs, respectively. In this analysis we use data on self-reporting. No men in Nanyuki or Rachounyo self-identified as MSM, and only a handful identified as IDUs.
Comparison of Respondents Tested and Not
Tested for HIV Table 1 shows comparisons between those who agreed to HIV testing and those who did not. Of note is the high testing response rate for the IDU and MSM subpopulations in Malindi (98.1 and 97.3%, respectively). Respondents in Rachounyo who agreed to testing were more likely to be less educated (z = -2.66, P \ 0.01), to live in rural areas (55.3 vs. 43.3%, v 2 = 8.38, P \ 0.01), and to report multiple new partnerships in the past 4 weeks (z = 1.96, P \ 0.05), while those in Nanyuki who agreed to testing were more likely to be young (z = -3.22, P \ 0.01) and less educated (z = -3.70, P \ 0.001). The Malindi non-MSM/non-IDU (general) subpopulation which agreed to testing was more likely to be impoverished (20.5 vs. 10.9%, v 2 = 9.63, P \ 0.01) and less likely to report multiple partnerships in the past 4 weeks (z = -2.32, P \ 0.05). Tables 2 and 3 present results from comparisons between male respondents who tested HIV positive and those who Table 2 Comparison of male respondents who tested HIV? and those who tested HIV-, by site and risk population HIVTest statistic HIV? Male respondents in Rachuonyo who tested positive for HIV were more likely to be older (z = 2.18, P \ 0.05), ever married (83.8% vs. 58.7%, v 2 = 8.30, P \ 0.01), report multiple partners in the past 4 weeks (z = 2.32, P \ 0.05) and past 12 months (z = 3.04, P \ 0.01), and be workers as opposed to patrons at the venues (67.6% vs. 49.5%, v 2 = 4.05, P \ 0.05; Table 2 ). MSM respondents in Malindi who tested positive were less likely to be impoverished (4.2% vs. 15.3%, v 2 = 4.23, P \ 0.05). Female respondents in Nanyuki who tested positive were more likely to be older (z = 4.10, P \ 0.01), ever married (90.0% vs. 46.0%, v 2 = 7.04, P \ 0.01), and to be patrons at the venues (100% vs. 64.3%, v 2 = 5.28, P \ 0.05), while those in Malindi who tested positive were more likely to report multiple partners in the past 12 months (z = 2.40, P \ 0.05), multiple new partners in the past 12 months (z = 2.04, P \ 0.05), and to have exchanged sex for money in the past year (60.0% vs. 16.5%, v 2 = 10.87, P \ 0.01; Table 3 ).
Comparison of HIV Positive and HIV Negative Respondents
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Conclusions
Findings from this study are both methodological and substantive. First we will discuss the methodological findings. Smith et al. [21] indicated the need for acceptable, valid and generalizable research methods to engage with stigmatized groups. Reporting of stigmatized behaviors is believed to be under-reported in household surveys [9] . The PLACE method is a community-based approach which has been used in over 60 studies. The methodology can be adapted to local context. In this study the community informants in Malindi were able to successfully identify venues were MSM and IDUs socialize as indicated by the high correlation between the informant reports and the self-identification. The MSM and IDU respondents did engage in the opportunity for prevention services as evidence by the high response rates for HIV testing. Interviewers in Malindi were familiar with the MSM and IDUs community and thus likely had some established rapport. Given the low access to prevention and treatment services Table 2 continued Rachuonyo (N = 219) 
37 ( among MSM and IDUs, [10] the PLACE method offers a means to successfully reach this population. Can HIV testing work with a venue-based approach? Response rates were also high among the general population in Malindi (60.0%), and slightly lower in Rachuonyo (57.3%) and Nanyuki (47.8%). Thus HIV testing worked fairly well in urban Malindi and slightly less well in a rural district, Rachuonyo, and a small town, Nanyuki. Thus the strategy of including testing in a venue-based approach must be considered carefully. It could be that while the MSM and IDUs who have little access to services appreciated the opportunity to have VCT, individuals with more ready access to testing may not feel compelled to get tested, particularly when going out to socialize.
Approximately 78% of respondents in the current study had ever been tested for HIV, and prior testing did not predict willingness to be tested. The overall testing rate of 63% in our study was lower than the rate reported in the 2008-2009 Kenya DHS (83%), which found some differences in testing rates by province: Coast province had the highest rate of testing (89%), followed by Nyanza and Western provinces (86% each), while Central (77%) and North Eastern (71%) provinces had the lowest rates. In every province, women were more likely to be tested than men. Similar to the DHS, we found higher testing rates in the Coastal area (Malindi-General), followed by Nyanza (Rachuonyo) and Rift Valley (Nanyuki), and higher testing rates among women. The lower testing rates in the current study likely reflect methodological differences such as the unconventional provision of VCT at venues where people socialize, as mentioned above.
The PLACE method successfully captured individuals more likely to be HIV positive than individuals interviewed in the DHS. In previous comparisons to household studies, the PLACE method captured individuals who reported higher sexual risk behaviors [4, 5, 22] . The PLACE Kenya study is the first time it has been possible to compare HIV prevalence obtained from the PLACE approach versus a household survey.
In terms of substantive findings, there were several differences between those who tested positive and those who tested negative. Among males in Rachuonyo there was clearly a link between sexual risk behavior (partners in the past 4 weeks and 12 months) and HIV positive status, but this was seen neither in Nanyuki nor Malindi. The only significant finding for MSM in Malindi was poverty status, with those not impoverished more likely to be HIV positive. Among females in Nanyuki, those who were ever married and who were venue patrons were more likely to be HIV positive, and among females in Malindi there was also an association between sexual risk behaviors (partners and new partners in the past 12 months and transactional sex) and HIV positive status. Overall sexual risk behaviors were significant factors for the general population in Rachounyo and Malindi. In addition MSM and IDUs in Malindi had much higher HIV prevalence than the general population.
There are limitations to this study. Acceptance of VCT was relatively low among the general populations at each of the three sites, so future efforts to include HIV testing for the general population should be considered carefully. It is quite likely that there was some under-reporting of stigmatized behaviors, particularly for MSM and IDUs. However the relaxed nature of the interviews and the fact that they occur in a social environment with interviewers known to the MSM and IDUs, may have mitigated such bias. General limitations of the PLACE method are the possibility that some individuals avoid the interviewers and the possibility that community informants do not mention all key meeting places.
The PLACE is an effective tool for understanding local HIV epidemics. The methodology yields information about the highest risk individuals and the venues/events where they socialize. A key strategy is thus to place interventions at these venues/events to reach high risk individuals. The PLACE study in Kenya indicates that a venue-based strategy did work to reach MSM and IDUs with interventions. In the context of a human rights approach to combating HIV, this study offers hope in efforts to reach the most stigmatized individuals in addition to the general population at high risk.
